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[Patent Attorney] 
(57) [Abstract] 

[Objective] When metal electrode etc of semiconductor device f 
orming with selective vapor deposition , the mask such as it 
slips and it loses, it forms electrode where the pattern precision 
is good. 

[Constitution] With pattern part 22 of mask 21 for selective va 
por deposition and fixture ofthe hole 23 for mask fixing, 
providing hole 25 for stressbufF, raised portion of mask 21 due 
to thermal expansion at time of vapor depositionand 
deformation of mask with screw tightening pressure ofthe 
fixture it prevents. 
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[Claim 1] With pattern part in order to do selective vapor depo 
sition and putting between thesuffering accumulation substrate 
between, mask for selectivevapor deposition which has stress 
buff section with fixture and pattern partthe fixture in order to 
lock in holder in mask for selectivevapor deposition which 
possesses. 

[Claim 2] Mask for selective vapor deposition which is stated i 
n Claim 1 whichdesignates that stress buff section consists of 
hole asfeature. 

[Claim 3] Mask for selective vapor deposition which is stated i 
n Claim 2 whichdesignates that it consists of hole where stress 
buff sectionis long and narrow as feature. 

[Claim 4] Mask for selective vapor deposition which is stated i 
n Claim 2 or 3 whichdesignates that stress buff section covers 
50 % or higher of peripheryof pattern part as feature. 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention regards mask fo 
r selective vapor deposition in order theselectively vapor 
deposition to do semiconductor device and metal film etc in 
semiconductor mounting substrate. 

[0002] 

[Prior Art] With semiconductor substrate and electrode formati 
on etc to substrate for mount as objective,the selective vapor 
deposition of metal film which uses mask is well done usually, 
method of conventional selective vapor deposition is explained 
making use of thefigure. Figure 3 is mask for selective vapor 
deposition, as for (a) as forthe top view and (b) is sectional 
view in line A-A. As for mask 1 for selective vapor deposition, 
Generally thickness with metal sheet of 0. 1 mm extent, as for 
center hasbecome pattern part 2 where pattern in order vapor 
deposition to do was formed,this mask 1 and hole 3 for mask 
fixing in order to lock thewafer in wafer holder of back and hole 
4 for holder fixing inorder to lock mask 1 and wafer holder in 
vapor deposition holder ofbackareprovided in periphery. As 
for Figure 4 with wafer 6 in order vapor deposition to do as for 
(a)as for top view and (b) it is a sectional view in line B-B. 
With wafer holder 7 in order Figure 5 accommodates wafer and 
to lockthe mask as for (a) as for top view and (b) it is a 
sectional view inthe line C-C. guide hole 9 in order to 
accommodate wafer, pressure hole 10in order to remove wafer, 
screw 1 1 for mask fixing and holel2 for holder fixing are 
provided in wafer holder 7 . 

[0003] Wafer 6 is set to guide hole 9 of wafer holder 7, mask 1 
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for theselective vapor deposition is put from on thri; V jp7 
13 is set in thescrew 1 1 for mask fixing and state which is set is 
shown in theFigure 6. As for (a) as for top view and (b) it is a 
sectional view in line D-D. Figure 9 shows gist of electron 
beam vapor deposition equipment. As inside vacuum chamber 
41 which has unshown open door, shown in the Figure 7, wafer 
holder 7 which locks wafer 6 and mask 1 , large number 
afterinstalling, you close door in vapor deposition holder 40, 
open vacuum valve 42, youdesignate inside vacuum chamber 
41 as vacuum with unshown vacuum pump . After reaching to 
specified degree of vacuum, generating electron beam 46 from 
electron gun 43, itapplies electron beam 46 to source metal 45 
inside Haas 44, heating and melting does the source metal 45, 
evaporates, selective vapor deposition it does source molecule 
47 in wafer 6inside holder 7 through mask 1 . multiple wafer 
holder 7 changes position in vapor deposition with rotating 
mechanism, etc isdesigned in such a way that it can treat 
multiple wafer at one time. 

[0004] 

[Problems to be Solved by the Invention] But, with convention 
al selective kind of vapor deposition method which is explained 
withthe Figure 6 and Figure 9, center of mask 1 partially 
thermal expansion does withthe heat at time of vapor 
deposition, raised portion 14 of result mask 1 iseasy to occur. 
As for tenperature rise at time of vapor deposition there are 
times when itexceeds 100 °C time. In addition, as shown in 
Figure 6 (b), nut 13 tightening it is in themask holding screw 1 1 
time, it is easy to cause deformation 15 of mask 1 with vicinity 
due to screw tightening pressure. 

[0005] When raised portion 14 and mask 1 due to thermal exp 
ansion of these mask 1 doingscrew tightening fixing in wafer 
holder 7, deformation 1 5 of themask due to screw tightening 
pressure, positional deviation of metal film whichthe selective 
vapor deposition is done and, causes shape illegality. As for 
Figure 7 (a), expanded view of one chip 8 in wafer 6 after 
theselective vapor deposition, as for (b) it is a sectional view in 
line E-E, but theelectrode 16 which selective vapor deposition is 
done mask gap happens with theabove-mentioned disadvantage 
and time, causes exuding 17 in addition dueto gap of mask 1 
and wafer 6. Furthermore , with this wafer 6, when selective 
vapor deposition itdoes electrode 16 of second layer in wafer 
where electrode 1 8 of first layerwas already formed is. 

[0006] Considering to problem above, object of this invention 
loses theabove-mentioned disadvantage, pattern is satisfactory 
and is to offer themask for selective vapor deposition which 
can do selective vapor deposition wherethe adjusting precision 
of mask and suffering accumulation substrateis good. 

[0007] 
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[Means to Solve the Problems] Because of above-mentioned or 
oblem solvmg this invention with pattern part in orderto do 
selective vapor deposition in suffering accumulation substrate 
and puttingbetween suffering accumulation substrate between 
have stress buffsection with fixture and pattern part fixture in* 
order to lock in theholder in mask for selective vapor 
deposition which possesses. 

[0008] Especially, stress buffsection consists of hole those wh 
ichconsist of hole where that hole is long and narrow are good 
Furthermore, those where stress buffsection covers 50 % or ' 
higher ofthe periphery of pattern part are good. 

[0009] 

[Work or Operations of the Invention] Devising above-mentio 
ned means, stress due to thermal expansion ofthe pattern part 
and screw closing pressure etc of fixture by making maskfor 
selective vapor deposition which has stress buffsection with the 
fixture and pattern part, being buffsection, it is possible, can 
evadethe deformation of mask to absorb. Though if hole of 
long and narrow slit is provided, it isgood, in addition, does 
stress buffsection covers 50 % or higher of theperiphery of 
pattern part as simple stress buffsection, stress absoiption in 
thebuff section is done securely. 

[0010] 

[Working Example(s)] While below, referring to drawing youe 
xplain concerning Working Exampleof this invention. Figure 
1 is mask for selective vapor deposition of Working Example 
ofthe this invention first, it consists of Fe - Ni alloy sheet of 
for example thickness 0. 1 5 mm As for (a) top view , as for (b) 
it is a sectional view in line F-F. As for mask 21 of Figure 1 (a), 
like conventional mask pattern part 22 of centerand hole 23 
for mask fixing, to other than hole 24 for holder fixing, hole 
23 for mask fixing and between pattern part 22the hole 25 for 
buff of long and narrow shape are provided inthe four edges. 

[001 1] In Figure 2, state which in order not to move, locks with 
thewafer 26 and mask 2 1 securely in wafer holder 7 which is 
shown in Figure 5is shown. As for (a) as for top view and (b) it 
is a sectional view in line G-G. It inserts wafer 26 in guide hole 9 
of wafer holder 7, putting mask 2 1 which from on that is shown 
in Figure 1 , in order visual it adjuststhe pattern part 22 of wafer 
pattern and mask, as shown in Figure 2(a), closingtt? jp7 
13 in mask holding screw 1 1 which is provided in wafer holder 7 
for the wafer 26 and mask 21 not to move, it locks securely. 
When this time, washer 19 is put between, furthermore it is 
good. 

[0012] As shown in Figure 2, you install in rapor deposition hoi 
der 40 inside vacuum chamber 4 1 ofthe electron beam vapor 
deposition equipment which shows holder 7 which locks wafer 
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26 and mask 21, in Figure 9 lock in vapor deposition holder 
support rod 48. Opening vacuum valve 42, after making 
specified degree of vacuum with vacuum pump which is 
notillustrated, from electron gun 43, generating electron beam 
46, applying electron beam 46to source metal 45 which is in 
source Haas 44, it melts, it flies as vapor deposition source 
molecule 47the selective vapor deposition it does in wafer 26 
through mask 2 1 . Regarding this working example, in wafer 26 
where electrode of Al isalready formed, continuing three layers 
of TV Ni / Au, selective vapor deposition^ did. 

[0013] As for Figure 8 (a), expanded view of one chip 28 in wa 
fer 26 after theselective vapor deposition which uses mask 2 1 
for selective vapor deposition of theWorking Example of this 
invention, as for (b) it is a sectional view in line H-H. As for 
deformation 14 of mask due to kind of thermal expansionwhich 
is shown in Figure 6 with prior art method and deformation 
1 5of mask due to screw tightening pressure, with this invention, 
it isprevented by buffhole 25 which is provided in mask 21. 
Especially to avoid deformation of mask with screw . 
tighteningpressure, when washer 19 is put between under nut 13, 
furthermoreit is good. As a result, as shown in Figure 8 (a), (b), 
exuding due to gap of themask gap and mask 21 and wafer 26 
due to above-mentioned disadvantageis not seen, precision mask 
is done to adjust to electrode 38 of the first layer well and 
electrode 36 which consists of three layers of TV Ni / Auwhich 
selective vapor deposition is done is acquired. 

[0014] Figure 10 is mask for selective vapor deposition of this 
invention second Working Example. In this case, hole 65 for 
buff of mask 61 in surroundings of thehole 63 for mask fixing 
with pattern part 62 is provided in circular arc. Figure 1 1 is 
mask for selective vapor deposition of this invention third 
Working Example. In this case, hole 85 for buff of mask 8 1 
with pattern part 82 andthe hole 83 for mask fixing is provided 
in net. This way as for hole for buff, you can think various 
deformation notjust long and narrow hole. 

[0015] With above-mentioned example example of electron be 
am vapor deposition was shown, but inaddition, regarding vapor 
deposition due tc* ' *V $ land CVD method, youcan use 
selective vapor deposition mask of this invention. In addition, 
also to make insulating substance and semiconductor notjust 
metal film,it is possible also substance which vapor deposition is 
done. 

[0016] 

[Effects of the Invention] As above explained, mask and wafer 
or other suffering accumulation substrate are locked in 
theholder, When doing metal film or other selective vapor 
deposition in vapor deposition equipment, in periphery of 
thepattern part of mask for selective vapor deposition, stress 
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due to thermal expansionat time of vapor deposition and screw 
tightening etc of fixture bymaking mask which provides buff 
section for stress buff, iseased, there are not times when 
deformation etc of mask has aninfluence on vapor deposited 
film, can raise geometry precision of pattern. In addition if it 
is something which already adjusts with a certainpattem mask, 
mask adjusting precision improves. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] As for (a) top view of mask for selective vapor depo 
sition of theWorking Example of this invention, as for (b) in 
line F-F, sectional view 

[Figure 2] As for (a) top view of state which sets mask for these 
lective vapor deposition of Working Example of wafer and this 
invention to holder.the (b) in line G-G, sectional view 

[Figure 3] As for (a) top view of mask for conventional selecti 
ve vapor deposition, asfor (b), in line A-A, sectional view 

[Figure 4] As for (a) top view of silicon wafer, as for (b) inline 
B-B,thesectionalview 

[Figure 5] As for (a) top view of holder, as for (b), in line C-C t 
hesectional view ' 

[Figure 6] As for (a) top view of state which sets wafer and the 
mask for conventional selective vapor deposition to holder (b) 
in line D-D,the sectional view 

[Figure 7] As for (a) using mask for conventional selective vapo 
r deposition, top view of chip which selective vapor deposition 
it does, (b) in line E-E,the sectional view 

[Figure 8] As for (a) using mask for selective vapor deposition o 
f Working Example ofthe this invention, top view of chip 
which selective vapor deposition it does,the (b) in line H-H. 
sectional view 

[Figure 9] Conceptual diagram of electron beam vapor depositio 
n equipment 

[Figure 10] Top view of mask for selective vapor deposition of 
second Working Example of this invention 

1 H T ° P ™ W ° f IM * for sela:tive ^P 01 " deposition of 
third Working Example of this invention 

[Explanation of Reference Signs in Drawings] 
1,2 1,61 and 81 mask 
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